Low genetic barrier to large increases in HIV-1 cross-resistance to protease inhibitors during salvage therapy.
HIV-1 resistance to protease inhibitors (PIs) is characterized by extensive cross-resistance within this drug class. Some PIs, however, appear less affected by cross-resistance and are often prescribed in salvage therapy regimens for patients who have failed previous PI treatment. To examine the capacity of HIV-1 to adapt to these treatment changes, we have followed the evolution of HIV-1 protease genotypes and phenotypes in 21 protease-inhibitor-experienced patients in whom 26 weeks of an aggressive salvage regimen associating lopinavir, amprenavir and ritonavir failed to suppress viral replication. Baseline genotypes exhibited a median of seven resistance mutations in the protease. After 26 weeks of treatment, changes in protease genotypes were seen in 13/21 patients. The evolution of these protease genotypes was rapid, with more than one-third of the changes occurring during the first 6 weeks. Although the mean number of additional mutations was small (2.15 new mutations at week 26) these mutations were sufficient to promote remarkable changes in resistance phenotype. In several patients, some of the new mutations were found to exist before salvage treatment as part of minority quasi-species. Thus, in the face of the strong pharmacological pressure exerted by combinations of PIs to which it has never been exposed, and in spite of limited cross-resistance to these drugs before salvage therapy, HIV-1 can rapidly adapt its resistance genotype and phenotype at a minimal evolutionary cost.